Abstract Congenital pedicle abnormalities are rare. Unilateral aplastic and hypoplastic lumbar pedicles have been reported, but these were usually discovered incidentaIIy and did not need surgical treatment. We present a case of absence of both pedicles and the neural arch of L2, with associated kyphoscoliosis with neurological involvement, that needed a two-stage corrective surgery. An L1-L4 fusion was achieved with relief of the symptoms.
Introduction
Congenital aplastic or hypoplastic defects of the pedicles and the neural arch are rare findings thought to represent varying degrees of the same anomaly [10] . Most reports present unilateral involvement of the cervical [7, 11, 16, 19] and lumbosacral spine [1, 2, 4-6, 8, 12, 14, 17, 20, 21] and, more rarely, of the thoracic spine [3, 18] . These patients, in most cases, had no neurological impairment and received either conservative treatment or none at all. We present a case of agenesia of both pedicles and the neural arch of L2, associated with kyphoscoliosis and neurological involvement that needed surgical correction.
Case report
A 23-year-old white male presented with a 3-year history of lumbar pain, lumbar prominence, paraesthesia on the anterior aspect of his right thigh and bilateral weakness. Physical examination revealed a lumbar kyphoscoliosis and bilateral hyperreflexia. No other abnormalities were detected. Plain radiographs showed an absence of both pedicles and the neural arch of L2, angular kyphosis, retro and lateral L2 listhesis and tilting of L2 and L3 (Fig. 1) . Myelography demonstrated compression of the dural sac at the upper border of L2 in the sagittal plane -where the vertebral body had a postero-superior sharp angle pushing the spinal cord -and at the L3-L4 level in the coronal plane (Fig. 2) . The CT scan confirmed the absence of the posterior structures of the vertebra (Fig.  3 ). Routine laboratory examinations gave normal results. Ultrasonic examination of the genitourinary system showed no abnormalities. The patient was operated initially by a posterior approach and a Dick fixator was used for the correction of the kyphoscoliosis. Peroperatively, fibrous tissue was found in the defect. Fifteen days later, by an anterior approach, an L1-L4 arthrodesis was performed using autologous fibular strut graft, without complicatons. Five years later the patient is asymptomatic and a solid L1-L4 fusion has been achieved (Fig. 4) .
Discussion
Congenital abnormalities of the pedicle are rare. In 1951, Roche and Rowe [13] studied the lumbosacral vertebrae of 4200 skeletons and found no pedicle abnormalities. In 1939, Hipps [4] presented a case of an abnormal ossicle adjacent to the inferior portion of the right inferior articular facet of L3 discovered peroperatively. Later, Sicard, in 1959, cited three cases of congenital unilateral absence of a lumbar articular facet [15] . By 1975, only 17 cases of articular facet absence had been published in the literature [2] . Recently, Polly and Mason reported four cases of unilateral pedicle absence associated with back pain in children [12] .
Developmental abnormalities of the pedicle include (a) persistent neurocentral synchondrosis, (b) cleft pedicle, (c) hypoplasia of the pedicle and (d) complete or partial agenesis of the pedicle and neural arch. These abnormalities represent failures in the three stages of the vertebral bodies' embryology: the membranous, cartilaginous and ossific stages [12, 18] . The association of a butterfly vertebra with the absent lumbar pedicle suggests developmental failure during the embryonic period, especially, chondrification [21] .
According to Wortzman and Steinhardt [20] , the terms "hypoplastic" and "absent" pedicle have been used synonymously with resultant confusion, and many cases reported as an "absent pedicle" were actually an aberrant hypoplastic pedicle. They believe that complete agenesis of the lumbar pedicle is quite a rare anomaly. In the cases previously reported [1, 2, 4-6, 8, 12, 14, 17, 20, 21] there was only unilateral involvement, no neurological impairment was observed and most of the patients needed only symptomatic treatment. In our case the extension of the defect was wide, with a complete absence of all L2 posterior structures leading to a discal hypermotility-instability, which resulted in a physiological retroposition at the upper zone of the lumbar lordosis, inducing a secondary kyphoscoliotic deformity with neurological involvement.
Radiologically, these anomalies were documented initially on plain radiographs, later on tomograms and more recently on CT and MR scans [2, 3, 8, 12, 19] . On the plain radiographs findings such as hypertrophy of the contralateral pedicle, displacement of the spinous process, and/or anomalies of the articular process were of great assistance in differentiating such anomalies from lytic lesions [8, 19] . some authors indicate that MR with multiplanar imaging is superior to isolated axial CT studies in the evaluation of these types of anomalies and it also eliminates the need for further work-up to diagnose possible neoplastic or inflammatory lesions, which are included in the differential conventional radiographic diagnosis [14] .
The treatment of this deformity is surgical [9] . The use of the Dick fixator facilitated the correction of the kyphoscoliosis allowing early ambulation of the patient. As reported by others in the cervical spine, fibrous tissue was found in the defect. [15, 18] . If a fusion is achieved the result is satisfactory, as in this case.
